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(54) VACUUM DEPOSITING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vacuum depositing 
device facilitating the regulation of the pressing force of a transfer 
roller and a printing roller and to provide a vacuum depositing 
device facilitating the regulation of the relative position between 
the position of an oil mask of a printing roller and the position in 
the axial direction of a roller of a film. 

SOLUTION: In an oil mask forming machine, pressing driving means 
33, 34, 35 and 36 respectively moving a transfer roller to the 
direction of a printing roller 1 and moving the printing roller 1 to 
the direction of a backup roller 4 and a guide mechanism 32 are 
provided, the space among the pressing driving means, the transfer 
roller and the printing roller 1 is respectively provided with a 
pressing force detector 31, and based on the signal from the 
pressing force detector 31, the quantity of the pressing driving 
means to be driven is regulated. Moreover, driving means 40 and 41 
moving frames 21 supporting both axial edge supporting parts of 
the printing roller 1 and the transfer roller to the direction of the 
roller axis and a guide mechanism 39 are provided, a displacement 
measuring apparatus 43 detecting the position in the direction of 
the roller axis of the frame 21 is provided, and based on the signal from the displacement measuring 
apparatus 43, the quantity in the axial direction of the frame 21 to be moved is regulated. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Press the imprint roller for an oil imprint on a printing roller, and this printing roller is pressed to a 
backup roller. In the vacuum evaporation system which was run the film between this printing roller and the 
backup roller, and formed the oil mask molding machine which forms the oil mask used as the non-vapor- 
depositing section on this film The press driving means and the guide device which move said imprint roller 
in said direction of a printing roller, and said printing roller is moved in said direction of a backup roller, 
respectively are established. The vacuum evaporation system which formed the thrust detector, 
respectively between said press driving means and said imprint roller, and the printing roller, and prepared 
the control section which controls the amount of drives of said press driving means based on the thrust 
signal of this thrust detector. 

[Claim 2] The vacuum evaporation system according to claim 1 which made the elastic body which 
produces compression elastic force, respectively intervene between said press driving means and said 
imprint roller, and said printing roller. 

[Claim 3] The vacuum evaporation system according to claim 1 or 2 which supported both the axis end 
supporter of said imprint roller and printing roller respectively free [ include-angle adjustment ]. 
[Claim 4] A vacuum evaporation system given in any 1 term of claims 1-3 which support both the axis end 
supporter of said printing roller and imprint roller with a frame, respectively, form the position transducer 
which detects the location of the roller shaft orientations of said frame while establishing the driving means 
and the guide device which this frame is moved to roller shaft orientations, and control the movement 
magnitude of the shaft orientations of said frame based on the position signal of this position transducer. 
[Claim 5] Press the imprint roller for an oil imprint on a printing roller, and this printing roller is pressed to a 
backup roller. In the vacuum evaporation system which was run the film between this printing roller and the 
backup roller, and formed the oil mask molding machine which forms the oil mask used as the non-vapor- 
depositing section on this film While establishing the driving means and the guide device which support 
both the axis end supporter of said printing roller and imprint roller with a frame, respectively, and this 
frame is moved to roller shaft orientations The vacuum evaporation system which formed the displacement 
measurement machine which detects the location of the roller shaft orientations of said frame, and 
prepared the control section which controls the movement magnitude of the shaft orientations of said 
frame based on the position signal of this displacement measurement machine. 
[Claim 6] The manufacture approach of a vacuum evaporationo film of manufacturing the vacuum 
evaporationo film which uses the vacuum evaporation system of a publication for any 1 term of claims 1-5, 
and has a non-vapor-depositing part. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the spectacle lens made of synthetic resin manufactured 
by the method of manufacturing the spectacle lens made of synthetic resin which has an optical thin film, 
especially an antireflection film by the sputtering method at high speed, and this approach. 
[0002] 

[Description of the Prior Art] When creating an antireflection film to the spectacle lens made of synthetic 
resin, many vacuum deposition methods have been used from points, such as an ease of technique, and 
speed of a membrane formation rate, the multilayers by the combination of a low refractive-index layer 
with [ generally ] 1.50 or less low refractive index in this antireflection film, and a high refractive-index 
layer with 1.60 or more high refractive indexes — or it is constituted by the monolayer which consists of a 
low refractive-index layer. It is known widely that the acid-resisting effectiveness better as a low 
refractive-index layer has a low refractive index will be acquired. For this reason, MgF2 from which the 
stable low refractive index 1.38 is obtained by heating substrate temperature before and after 300 degrees 
C, and performing vacuum deposition in the antireflection film to a glass substrate It is created as a low 
refractive-index layer. 

[0003] On the other hand, when a substrate is synthetic resin, property top substrate temperature of a 
substrate cannot be raised. Moreover, by the forming-membranes method do not perform substrate 
heating, since a film degree of hardness is inadequate and a blemish arises on the film simply, a property 
like [ in the case of performing heating vacuum evaporationo ] is not acquired. For example, what is equal 
to practical use with ion assistant vacuum deposition is not obtained as indicated by JP,3-1 29301 ,A. For 
this reason, it sets to formation of the antireflection film to the substrate made of synthetic resin, and is 
Si02 as a low refractive-index layer. It uses. With this official report, it is Si02. It is MgF2 by forming the 
multilayers which consist of film used as a principal component. The antireflection film which has a 
property equivalent to monolayer has been obtained. However, even if it uses this approach, it is with a 
refractive index of about 1.38 MgF2. The used antireflection film of a low reflection factor like multilayers 
cannot be obtained, but it is MgF2. It is not a solution over the ability not to use it. 

[0004] thus, the rebound ace court layer which contains an organosilicon compound in the spectacle lens 
made of synthetic resin beforehand in JP,4~191801,A in order to solve a point with the inadequate thermal 
resistance and acid-resisting effectiveness when not performing substrate heating — preparing — a it top 

— as a high refractive-index layer — Ta 205 Ti02 etc. — oxygen ion beam assistant vacuum deposition - 

- forming membranes — as a low refractive-index layer — Si02 Membranes are formed with the usual 
vacuum deposition method. 

[0005] On the other hand, in recent years, membrane formation by the effective sputtering method is 
performed in respect of the applicability to automation, laborsaving, and a large area substrate etc. The thin 
film formed by this sputtering method is the film with a degree of hardness high [ as compared with the 
thin film by the usual vacuum deposition method, membranous pack density is high, and / without 
performing substrate heating, ] even when membranes are formed. 

[0006] However, when it is a metal membrane, even if it serves as practical use level, in the case of other 
film, it is behind [ method / the sputtering method has the fault that a membrane formation rate is slow as 
compared with vacuum evaporation technique and ] in industrial spread, since a membrane formation rate 
is remarkable and slow, moreover, MgF2 etc. — when sputtering of the fluoride was carried out, it 
dissociated to Mg etc. and F, and in the film, since F runs short, there is a problem which big absorption of 
the light produces, and it had become a serious failure when applying the sputtering method to an optical 
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thin film by these. 
[0007] 

[Problem(s) to be Solved by the Invention] The antireflection film formed in the spectacle lens made of 
synthetic resin as mentioned above had the high reflection factor compared with the film formed in the 
glass lens, namely, its acid-resisting effectiveness was low, and since the film degree of hardness was low 
as compared with the glass substrate which performed heating vacuum evaporationo, it had the trouble 
that a blemish tends to be attached. Furthermore, when an antireflection film was constituted only from 
perfect derivative film, since the spectacle lens made of synthetic resin tends to be charged, it also had 
the trouble which is easy to become dirty by adhesion of dust etc. 

[0008] This invention is made in view of such a trouble, and it is suitable as an antireflection film to the 
spectacle lens made of synthetic resin, and moreover, film reinforcement is high and it aims at offering how 
a refractive index forms the fluoride film which does not have light absorption low by the sputtering method 
at high speed. Moreover, in this invention, by being manufactured by this approach, it has the antistatic 
effectiveness and aims at offering the spectacle lens made of synthetic resin with an antireflection film to 
which dirt cannot adhere easily. 

[0009] In order to attain the above-mentioned purpose, invention of claim 1 Granularity MgF2 [ with a 
particle size of 0.1 -10mm ] Introducing one or more sorts of gas which considered as the film raw material 
and was chosen from oxygen, nitrogen, or hydrogen in a vacuum tub Alternating current power is switched 
on and it is MgF2. The plasma is generated upwards and it is MgF2 by this plasma. While holding a front 
face in temperature of 450-800 degrees C MgF2 It is MgF2 by carrying out sputtering with the cation of 
said introductory gas. Skip at least a part in the state of a molecule, and it is made to come out, and is 
MgF2 of this molecule condition. It is characterized by forming the film on the substrate of a spectacle 
lens. 

[0010] By the conventional sputtering method, when ion collided with a target, it is necessary to cut the 
interatomic bond in a target, and the atom needed to be made to jump out of a target, and since spending a 
part of energy of the accelerated ion in cutting an interatomic bond, it had the fault that spatter yield 
became low and as a result a membrane formation rate became slow. On the other hand, in this invention, 
since bonding strength is weakened beforehand and ion is made to collide with a target in this condition by 
raising the temperature of a film raw material, the great portion of energy of the accelerated ion can be 
used for sputtering. For this reason, spatter yield becomes high and, as a result, can make a membrane 
formation rate remarkably quick as compared with a conventional method. 

[001 1] Moreover, to an interatomic bond going out and an atom beginning to skip from a target, by raising 
the temperature of a film raw material, the strong part of bonding strength and a weak part are formed by 
heat vibration, and the case where the gestalt of the particle which this begins to skip serves as a 
molecule arises in this invention by the conventional sputtering method. A molecule here contains in the 
shape not only of a single molecule but a cluster the many child who forms the aggregate. And it is possible 
that the gestalt of the molecule which it begins to skip from a target becomes almost the same as the 
evaporation molecule by heat. 

[0012] In this invention, making an electrode into negative potential and carrying out sputtering of the film 
raw material with a cation is based on the same principle as the RF spatter generally known by impressing 
an alternating current to the electrode which laid the film raw material. An alternating current here also 
contains the 13.56MHz so-called RF and the inside cycle of several 10kHz. In this invention, since the 
plasma occurs on an electrode by impressing an alternating current to the electrode which laid the film raw 
material in order to perform sputtering, a film raw material can be heated by this plasma. Especially, that 
heat conduction is bad and when a film raw material is granularity, and electric field and a magnetic field 
concentrate on the edge section which exists so much, it can heat easily. 

[0013] In addition, at this time, since the magnitude of granulation will soar within a vacuum tub and will 
serve as particle if it is too small not much, its direction with a particle size of 0.1mm or more is good, and 
its 0.5mm or more is desirably good. Since the edge section decreases and the effectiveness by 
concentration of electric field and a magnetic field becomes small on the other hand while adiabatic 
efficiency will decrease, if granulation is too large, 5mm or less is desirably good the particle size of 10mm 
or less. The magnitude of granulation and a configuration do not necessarily need to be uniform. 
[0014] In the case of an optical application, it is desirable for the light absorption of a thin film to be small 
generally. Therefore, it is more desirable to become molecule-like rather than the gestalt of the particle 
which it begins to skip dissociates scatteringly and becomes atom-like, when a film raw material is the 
same presentation as a desired thin film. It is because what was dissociated does not necessarily return as 
former. It became clear wholeheartedly about this that it depended for the gestalt of the particle which it 
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begins to skip on the type of gas introduced at the time of sputtering as a result of research. It can be 
made to begin to skip the gas containing oxygen, nitrogen, hydrogen, or these in the state of a molecule to 
what is easy to tear apart the particle which begun to skip inert gas, such as Ar generally used to 
sputtering, in the shape of an atom, without tearing apart the particle which it begins to skip. Since it is 
such, when manufacturing an optical thin film, it is good to introduce the gas which contains any one of 
oxygen, nitrogen, or the hydrogen at least especially. 

[0015] In addition, the gas containing oxygen, nitrogen, hydrogen, or these does not almost have combining 
a film raw material with a film raw material only by carrying out sputtering. Therefore, it is thought that the 
optical thin film manufactured by doing in this way has the almost same presentation as the case where 
heat a film raw material, evaporated it and the film is made to form on a substrate. 

[0016] MgF2 especially useful as an optical thin film In the case of used sputtering, if the skin temperature 
of a target is 450 degrees C or more, the membrane formation rate can fully be raised. On the other hand, 
if it becomes 800 degrees C or more, the vapor pressure of a film raw material will rise to the pressure 
near introductory gas, an evaporation molecule will come to reach a substrate as it is, and mere vacuum 
evaporationo and a mere difference will become small. In vacuum evaporationo, unlike the case of 
sputtering, abrasion-proof nature becomes low. MgF2 In vacuum evaporationo, if a substrate is not heated 
to about 300 degrees C, abrasion-proof nature becomes remarkably low and becomes what cannot bear 
practical use, but the high film of abrasion-proof nature is obtained by keeping the skin temperature of a 
target at 800 degrees C or less. Especially, it is MgF2 under membrane formation. By making temperature 
into 500 degrees C or more, the film with more little absorption can be obtained and a highly efficient 
antireflection film with more high abrasion-proof nature can be formed by making it 700 degrees C or less. 
As gas to introduce, when economical efficiency, availability, safety, etc. are taken into consideration, 
oxygen or especially nitrogen is desirable. 

[0017] Thus, the manufactured optical thin film will not almost have absorption in stoichiometry in a visible 
region soon, and the refractive index will become about 1.38. Therefore, this optical thin film has acid- 
resisting effectiveness sufficient also by the monolayer, and can use it as an antireflection film to the lens 
for glasses containing sunglasses, goggles, etc. 

[001 8] Since it is not necessary to heat a substrate in this invention, about the material of the applicable 
spectacle lens made of synthetic resin, there is no limit in any way. Therefore, it is applicable to any 
synthetic resin, such as polycarbonate system resin besides diethylene-glycol bisallyl carbonate (trade 
name "CR-39"), polyurethane system resin, polystyrene system resin, polyvinyl chloride system resin, and 
acrylic resin. 

[0019] Invention of claim 2 is granularity MgF2 [ with a particle size of 0.1 -10mm ]. Introducing one or more 
sorts of gas which considered as the film raw material and was chosen from oxygen, nitrogen, or hydrogen 
in a vacuum tub High-frequency power is switched on and it is MgF2. The plasma is generated upwards and 
it is MgF2 by this plasma. While holding a front face in temperature of 450-800 degrees C MgF2 It is MgF2 
by carrying out sputtering with the cation of said introductory gas. Skip at least a part in the state of a 
molecule, and it is made to come out, and is MgF2 of this molecule condition. The process which forms the 
film on the substrate of a spectacle lens, It is characterized by having the process which forms the film 
which consists of a metallic oxide or a silicon oxide, and forming an antireflection film according to these 
processes on said substrate. 

[0020] By this invention, it is an antireflection film on the spectacle lens made of synthetic resin in claim 1 
MgF2 By considering as the multilayer configuration combined with the metallic oxide and/or the silicon 
oxide, the film with the more high acid-resisting effectiveness can be formed. 

[0021] Invention of claim 3 is characterized by said metallic oxide or a silicon oxide using Zr, Ti, Ta, 

aluminum, In, Sn, Si, or the plurality of them as a principal component in invention of claim 2. 

[0022] It sets to claim 2 and is MgF2. The highly efficient antireflection film excellent in the stable optical 

property and endurance can be formed by using Zr, Ti, Ta, aluminum, In, Sn, Si, or the plurality of them as a 

principal component for the metallic oxide or silicon oxide to combine. A high antistatic operation can be 

acquired by using the oxide film which uses as a principal component either [ at least ] In which is not a 

dielectric, or Sn especially, or the silicon monoxide film as one layer of multilayers. 

[0023] Invention of claim 4 is characterized by forming said metallic oxide or a silicon oxide by the 

magnetron sputtering method in invention of claim 2. 

[0024] MgF [ in / by this invention / invention of claim 2 ]2 By forming the metallic oxide or silicon oxide to 
combine by the magnetron sputtering method, the highly efficient antireflection film excellent in endurance, 
such as high abrasion nature, and productivity can be formed. 

[0025] Invention of claim 5 is the spectacle lens made of synthetic resin manufactured by one manufacture 
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approach of one to claim 4 terms. 
[0026] 

[Embodiment of the Invention] 

(Gestalt 1 of operation) Drawing 1 shows the membrane formation equipment used for the gestalt 1 of 
operation. The substrate 2 is formed above the vacuum tub 1 possible [ rotation ]. MgF2 with a particle 
size of 1-5mm which is a film raw material Granulation 3 is put into the pan 4 made from a quartz, and is 
laid on the magnetron cathode 5 with a diameter of 4 inches (about 100mm). The cathode 5 is connected 
with 13.56MHz RF generator 7 through the matching box 6. Moreover, in order to keep the temperature of 
a cathode 5 constant, in the inferior surface of tongue of a cathode, the cooling water 8 which controlled 
water temperature at 20**0.5 degrees C is poured. Gas inlets 9 and 10 are inserted in the side face of the 
vacuum tub 1 , and the shutter 1 1 is arranged between the cathode 5 and the substrate 2. Eccentricity of 
100mm and the revolving shaft of a substrate 2, and the medial axis of a cathode 5 is carried out for the 
distance between a cathode 5 and a substrate 2 in the distance of 50mm. 

[0027] The substrate 2 which is the lens made of urethane system synthetic resin of a refractive index 
1.60 is set, and the inside of the vacuum tub 1 is exhausted to the degree of vacuum of 7x10 to 5 Pa. 
Then, 02 Gas is introduced from a gas inlet 9 to 4x10 to 1 Pa. Power is supplied to the magnetron cathode 
5 from RF generator 7, and the plasma is generated. MgF2 Granulation 3 is heated by this plasma, and while 
being held at the temperature which balanced with the cooling power by the cooling water 8 under a 
cathode, sputtering of it is carried out. 

[0028] It is MgF2 on a substrate 2 by rotating a substrate 2 and opening a shutter 1 1 here. The film is 
formed. This optical thickness closes a shutter 1 1 after the time amount used as 130nm. When the 
wavelength of the plasma emission spectrum under membrane formation is inspected and injection power 
becomes more than 400W, they are a MgF molecule and MgF2 besides Mg atom. Luminescence from a 
molecule was accepted and it was checked that some film raw materials [ at least ] have skipped in the 
state of a molecule. 

[0029] Drawing 2 shows the property Fig. [ rate / on a substrate 2 / the skin temperature of the 
granulation 3 at the time of changing injection power, and / membrane formation ] of change, a 
characteristic curve A is skin temperature and a characteristic curve B is a membrane formation rate. In 
addition, the skin temperature of granulation 3 was measured with the infared radiation thermometer. When 
injection power becomes more than 400W, it turns out that skin temperature rises at about 450 degrees C 
or more, and the membrane formation rate is quick rapidly. On the other hand, if injection power is set to 
800W, skin temperature will rise even at about 800 degrees C. 

[0030] As a result of EPMA's analyzing the film which injection power formed between 400W and 800W, 
Mg:F is 1:1.8-1.95 and the amount of the presentation ratio of F has increased [ the one where injection 
power is larger ]. 02 (oxygen) introduced as process gas has also checked hardly existing in the film. 
Moreover, although association with F was accepted for the condition in the inside of the film of Mg as a 
result of FT-IR's analyzing, association with oxygen was not accepted. Furthermore, as a result of XRD's 
analyzing, crystallinity was low and the clear peak was not accepted. 

[0031] Next, a membranous abrasion-proof nature test and a membranous adhesion force test were 
performed. An abrasion-proof nature test is 2 1cm. 10 stroke **** steel wool test performed the coat side 
by the #0000 mesh steel wool to which the load of 1kg of hits was applied, an adhesion force test is in 
every direction with a knife in the cutting plane line which reaches an antireflection film at the base 
material of 1mm spacing — respectively — 11 — forming — 1mm2 The cross-cut test which creates 100 
measure, sticks a cellophane tape on it, removes rapidly, and counts the number of the measure eyes 
which separated performed. In addition, evaluation of a steel wool test was performed as follows. 
A: B to which a blemish is attached slightly : a blemish is attached somewhat (level better than CR-39 
which gave the rebound ace court). 

C: A blemish is attached somewhat (CR- which gave the rebound ace court it is 39 and equivalent level 
and is satisfactory practically bordering level). 

D: E with very many blemishes : [0032] which membranous peeling produces As a result of performing a 
cross cut adhesion test about the film of the gestalt of this operation, exfoliation of the film was not 
produced on condition that any. Moreover, by the result of a steel wool test, in the thing below injection 
power 500W, it became B ranks A ranks and 500-700W, and became C rank by 800W. By the thing of 900W, 
it became a pan with E ranks. Thus, when injection power was less than [ 800W ], even if it did not prepare 
the rebound ace court layer of an organic system, sufficient abrasion-proof nature was able to be obtained. 

[0033] next, the spectrum manufactured according to the gestalt of this operation — the measurement 
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result of a refractive index n and an absorption coefficient k by ellipsometry is shown in drawing 12 - 
drawing 16 . Drawing 12 shows a refractive index and drawing 1 3 - drawing 16 show change of the 
absorption coefficient k (the injection power at this time is 700W, 600W, 500W, and 400W about, 
respectively) in case the skin temperature of granulation 3 is 700 degrees C, 600 degrees C, 500 degrees 
C, and 450 degrees C, respectively, it is shown in drawin g 13 - drawing 16 — as — the absorption 
coefficient k in a visible region (400-700nm) — a case with granulation 3 skin temperature of 450 degrees 
C — about 0.02 or less — other than this — coming out — it can also creep — it has become 1.6x10 to 
three or less, and has level usable as low refractive-index optical film for spectacle lenses. 
[0034] In addition, in order to raise the permeability of a spectacle lens, it turns out that it is more 
desirable to make skin temperature of granulation 3 into 500 degrees C or more. Moreover, the refractive 
index n became about 1.38 like drawing 12 , also when membranes were formed on condition that any. 
[0035] Drawing 4 shows the measurement result of the spectral reflectance of the a nti reflection film of the 
gestalt of this operation. The reflection factor is falling to 0.8% or less on main wavelength, and has the 
acid-resisting property good as a monolayer antireflection film. When the range of the particle size of 
granulation was 0.1mm - 10mm, the same result was obtained, and it was satisfactory in any way. 
[0036] 02 to introduce In any range of 5x10 to 2 Pa - 5x100 Pa, the pressure of gas was able to obtain the 
antireflection film which has a good optical property and endurance, although required injection power 
differed somewhat. 

[0037] (Example 1 of a comparison) MgF2 It is MgF2 instead of granulation 3. The result of having 
conducted the same experiment as the gestalt 1 of operation is shown in drawing 3 using a sintered 
compact. A is skin temperature and B is a membrane formation rate. Since it is hard to be heated unlike 
the case of granulation even if it enlarges injection power when a sintered compact is used, temperature 
hardly rises. That is, it is in the condition of sputtering usually performed, and a membrane formation rate is 
remarkably slow and is not practical. For example, although the membrane formation time amount from 
which optical thickness is set to 130nm with the gestalt 1 of operation in the case of injection power 600W 
was 18 seconds, 1 1 minutes will be required if it is going to obtain the same thickness in the example 1 of a 
comparison. 

[0038] Moreover, an absorption coefficient is 0.1 or more in a visible region, and the thin film manufactured 
in the example 1 of a comparison is impossible for using for an optical application. Furthermore, it was 
checked that the presentation ratio of the thin film manufactured in the example 1 of a comparison is 
1:1.5-1.7, and is [ Mg:F ] considerably insufficient of the amounts of F. Moreover, it was checked that the 
crystallinity is a little high. 

[0039] (Example 2 of a comparison) It is MgF2 by the vacuum deposition method widely used in this 
example of a comparison. The film was formed. When a substrate was not heated, membranes were formed 
on two kinds of conditions at the time of heating at 300 degrees C. In [ both of ] conditions, it was as small 
as ten to three or less, and Mg:F of the membranous presentation ratio was 1:1.9-2.0. When a substrate 
was heated at 300 degrees C, crystallinity had become , abrasion-proof nature was also set high to 
practical use level, but when membranes were formed to the spectacle lenses made of synthetic resin (i.e., 
when not heating a substrate), since it was low, abrasion-proof nature was as remarkable as E ranks and 
crystallinity was low, practical use level did not become. 

[0040] (Gestalt 2 of operation) The same equipment as the gestalt 1 of operation is used, and it is N2 from 
a gas inlet 9. Up to 1x10 to 1 Pa, Ar was introduced from the gas inlet 10 up to 3x10 to 2 Pa. There were a 
little few rises of temperature as compared with the gestalt 1 of operation, and target skin temperature 
rose [ injection power ] at 450 degrees C or more more than by 500W. As a result of forming membranes 
on a substrate in injection power 650W, and membrane formation time amount 21 seconds, the 
membranous spectral reflectance became completely the same as drawin g 4 . The light absorption in a 
visible region suited practical use level enough at 1% or less. As a result of performing the same trial as the 
gestalt 1 of operation, there was no exfoliation of the film at a cross cut adhesion test and the result of a 
steel wool trial was also B ranks. 

[0041] (Gestalten 3 and 4 of operation) Drawing 1 7 shows the membrane formation equipment used for the 
gestalt of this operation. The batch has connected 2 of the vacuum tub of the configuration as the gestalt 
1 of operation with this same equipment tubs with the gate valve 12. A substrate can convey between the 
vacuum tub 1 and 1' according to a conveyance device (illustration abbreviation). In the vacuum tub 1, it 
was referred to as injection power 600W, and membranes were formed by the same approach as the gestalt 
1 of operation. In vacuum tub 1\ metal plates, such as Ta and Zr, were used as a target. The magnetron 
cathode is connected to DC power supply 13. gas inlet 9' to 02 gas inlet 10' to Ar — introducing — the 
DC reactivity magnetron sputtering method — Ta 205 and Zr02 etc. — the high refractive-index film is 
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formed on substrate 2'. 

[0042] the diethylene-glycol bisallyl carbonate (CR-39) substrate which gave the rebound ace court of an 
organic system as a substrate 2 — using — MgF2 and Ta 205 of the thickness of respectively the request 
by the vacuum tub 1 and 1 ' on this substrate 2, and Zr02 etc. — by forming by turns, the antireflection 
film was formed and the spectacle lens made of synthetic resin was created. A film configuration is shown 
in Table 1 and the spectral characteristic of the gestalten 3 and 4 of operation is shown in drawin g 5 and 
drawing 6 , respectively. A reflection factor is 0.5% or less throughout the wavelength of 400-700nm which 
is a visible region, and the antireflection film of the gestalten 3 and 4 of operation has the extremely 
excellent property. Moreover, there is no exfoliation of the film at a cross cut adhesion test, and the result 
of a steel wool trial is also as good as B ranks. 

[0043] (Gestalt 5 of operation) With the gestalt of this operation, the same equipment as the gestalt 2 of 
operation was used. In the vacuum tub 1, ITO (what added Sn02 5% by the weight ratio to In 203) was 
used as a target. In the vacuum tub 1, it was referred to as injection power 500W, and membranes were 
formed by the same approach as the gestalt 1 of operation. At vacuum tub 1\ it is 02 from a gas inlet 9. Ar 
was introduced from gas inlet 10\ and the ITO film was formed on the substrate by the DC reactivity 
magnetron sputtering method. 

[0044] As a substrate 2, by forming MgF2 of desired thickness, and ITO by turns by the vacuum tub 1 and 
1 ' on this substrate 2, respectively, the antireflection film was formed and the spectacle lens made of 
synthetic resin was created using the diethylene-glycol bisallyl carbonate (CR-39) substrate which gave 
the rebound ace court of an organic system. A film configuration is shown in Table 1 and the spectral 
characteristic is shown in drawing 7 . The antireflection film serves as a property which whose reflection 
factor is about 0.5% or less, and was extremely excellent in the wavelength of 420-700nm, as shown in 
drawing 7 . With the gestalt of this operation, since ITO which is not a dielectric as some antireflection 
films was used, the spectacle lens which is excellent in conductivity, therefore does not have adhesion of 
the dust by electrification was able to be obtained. Moreover, there is no exfoliation of the film at a cross 
cut adhesion test, and the result of a steel wool trial is also as good as B ranks. 

[0045] (Gestalten 6 and 7 of operation) The spectacle lens made of synthetic resin with an antireflection 
film was created using the almost same equipment as the gestalt 2 of operation. However, the cathode 5 of 
vacuum tub Y is three pieces. Si which doped metals, such as Ta, Zr, and aluminum, and boron to this 
cathode 5, and gave conductivity was used. In the vacuum tub 1, it was referred to as injection power 
400W, and membranes were formed by the same approach as the gestalt 1 of operation. At vacuum tub 1 \ 
it is 02 from a gas inlet 9. Ar is introduced from gas inlet 10', and a metal or the silicon oxide film is formed 
on a substrate 2 by DC reactive-sputtering method. 

[0046] Using the diethylene-glycol bisallyl carbonate (CR-39) substrate which has not given the rebound 
ace court as a substrate 2, MgF2 and the desired metal, or desired silicon oxide of thickness was formed 
by turns by the vacuum tub 1 and 1' on this substrate, respectively, the antireflection film was formed, and 
the spectacle lens made of synthetic resin was created. A film configuration is shown in Table 1 and the 
spectral characteristic of the gestalten 6 and 7 of operation is shown in drawing 8 and 9, respectively. The 
antireflection film of the gestalten 6 and 7 of operation serves as a property which a reflection factor is 
0.25% or less, and was extremely excellent in the wavelength of 420-700nm with the gestalt 7 of 0.5% or 
less, especially operation. 

[0047] With the gestalt of these operations, since the thickness of antireflection film each class was 
constituted only from lambda/4 (lambda= 520nm) of multiples, thickness control is easy and dispersion in 
an appearance color with it is also small. [ there is little dispersion in thickness, therefore very important as 
an antireflection film for spectacle lenses ] Moreover, there is no exfoliation of the film at a cross cut 
adhesion test, and the result of a steel wool trial is also as good as B ranks. 

[0048] (Gestalten 8 and 9 of operation) On the diethylene-glycol bisallyl carbonate (CR-39) substrate 
which gave the rebound ace court of an organic system, the film of three layers is prepared beforehand, 
the same equipment as the gestalt 1 of operation on it is used, and it is MgF2. The film was formed and the 
spectacle lens with an antireflection film of a total of four layers was created. In the vacuum tub 1 , it was 
referred to as injection power 500W, and membranes were formed by the same approach as the gestalt 1 
of operation. A film configuration is shown in Table 1 and the spectral characteristic of the gestalten 8 and 
9 of operation is shown in drawing 10 and 11, respectively. The antireflection film of the gestalten 8 and 9 
of operation serves as a property which a reflection factor is 0.3% or less, and was extremely excellent in 
the wavelength of 420-700nm with the gestalt 9 of about 1% or less, especially operation. Moreover, there 
is no exfoliation of the film at a cross cut adhesion test, and the result of a steel wool trial is also as good 
as B ranks. 
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[0049] 
[Table 1] 
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[0050] 

[Effect of the Invention] According to this invention, the fluoride film suitable as an antireflection film of 
the spectacle lens made of synthetic resin which does not have light absorption low [ a refractive index ] 
can be formed by the sputtering method at high speed, and, thereby, the spectacle lens made of synthetic 
resin with an antireflection film can be obtained. 

[0051] Moreover, according to this invention, film reinforcement can be high, a refractive index can form 
the fluoride film which does not have light absorption low by the sputtering method at high speed, and, 
thereby, the spectacle lens made of synthetic resin with an antireflection film can be obtained. 
[0052] Furthermore, according to this invention, it has the antistatic effectiveness and the spectacle lens 
made of synthetic resin with an antireflection film to which dirt cannot adhere easily can be obtained. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the vacuum evaporation system which consists of an operation 
gestalt of this invention. 

[ Drawing 2] It is the enlarged drawing showing the oil mask molding machine part of the equipment of 
drawin g 1 . 

[Drawing 3] It is the schematic diagram having shown the cross section by the X-X view of drawing 2 with 
the control section. 

[Drawing 4] It is the sectional view of the conventional oil mask molding machine. 
[Description of Notations] 

1 Printing Roller 

2 Imprint Roller 

3 Oil Nozzle 

4 Backup Roller 

10 Vacuum Tub 

11 Film 

20 Control Section 

31 Thrust Detector 

32 35 Direct-acting rolling bearing (guide device) 

33 Compression Spring (Press Driving Means) 

34 Ball Screw Nut (Press Driving Means) 

36 Motor (Press Driving Means) 

37 Ball Screw Shaft (Press Driving Means) 

39 Direct-acting Rolling Bearing (Guide Device) 

40 Motor (Driving Means) 

41 Ball Screw Shaft (Driving Means) 

42 Ball Screw Nut (Driving Means) 

43 Displacement Measurement Machine 
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